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By Robert Gottliebd

SUMMARY

An experlimental 1lnvestigzation was conducted to de-
termine the effect of countersunk depth on the tlghtress
of two types of machine-countersuank flush rivet. The
specimens tested 1ln thls study were simd>le lap Joints
made by two different riveting methods.

The resulte of this investigatviorn indicated that
roundhead riveots laserted from ths back of the Jolnt with
the countersunk heads formed 1n the driving of the rivets
prodvrce tighter Joints over a largu range of countorsunk
depthes then ordimary machiznoe-countorcunx flush rivets.
For a glven sheet tuickness, the tightness of the rivets
with the countersuak heads formed in drilivirg 1s almost
independent of the deptia of countersirk; whereas the
tigntness of ordlnary countersunk rivets ls appreciatly
impaired by an irncremse iu the depth of courtersink. For
a given sheet thick=ness and denth of countersink, mackino-
coantersunk rivets irnstailed in the uesual manner produce
tighter Joints if the heads of the rivets protrude above
the skin surface before driving.

INTRODUCTION

In the course of a etudy of tlghitness and flushness
of machine-countersunk rivets for aircraft (see reference
1), five methods of flush riveting were investigeted.
The present paper glves the results of an exteansion of
this study, wherein the method of riveting that gave the
highest quality with respect to both tightness and flush-
ness 1is compared, for different depoths of couantersilnk,
with a more commonly used method of flush riveting. The
depth of countersink has Deen varied from a small frac-
tion of the sheet thickness to nearly twice this thlckness.




SPECIMENS AND TEST PROCEDURE

The type and size of rivet used, the angle of the
counteraunk hole, the side from which the rivet is in-
serted, and the method of riveting arc showr 1ia figures
l and 2. The distingulshing features of the two rivet—
i?g methods iavostigatcd (methods C ard ® in refureace
l) are:

Kethod C.- The menufactured head of the countersunk
rivet 1is driven with & vibrating gun whils the skank end
ig bucked ™ith a Ttar. The commercial rivet head is
turaed dowa 1n o lathe in order to 20ontrol, for the dif-
ferent countersunk dupths, the holzat hb of the rivet

head alove or velow tke skin surfece before driving.

Tbhis height 1e dusignated as positive whea the rivet head
s avcve the skin surrace ard nogative whon tho rivaet
Lend is below the skin surfecce. In this iavestigation,
hy w™es made epproximetely G.C005, 0.000, or -0.005 inch.

Mecthod E.- The mnnufactuvrcd roundkesd of tho rivet
1s driven with = vibrnting gun vhile the sansnic ond is
bucked rith ¢ bar. After the rivet is driven, the por-
tion of the formed head tha% protrudes above the s8kin
aurface 1s milled off with the flush-rivet milling tool
described in rsference 2.

The specimeas consisted of two lapped shests of
248-T aluriaum alloy riveted together with two Al75-T
alvmisanc~alloy rivets, as shovn in figure 3. Thse sheets
used were 0.032, 0.C40, C.051, gad C.064 ianck thick.

Loads were applied to the specimens through Templin
grips with a Lydraulic testirg machine accurate to betier
tnan one-kalf of 1 percent. Disnlacemenis of one shest
with respect to the other were measured on the edges of
the she.ts opnosBite tha center of the riveted Jolatv by
mears 9f two 1ld-vowour .icroscopes with filar micromecters,
Botk the displacement unaer loed And tho permarent cis-
placemant remoiring eftsr removal of the 1oad were meas-
ured for successlvely lacreasiug locds untll fepilure
occurred.
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RESULTS AND COMOLUSIONS

It wes concluded ia reference 1 that a comparison of
the quality of machine-countersunk riveted joints on the
basis of maximum load alone is not Justifled; the yileld
load a8 e measure of tightnrness is a better criterlon of
the streaxth quelity of a flush-rivoted Joint. The yileld
load is defined as tke shear load per rivet for which the
sneets are permanently dlsplaced an amount equal to 4 par-
ceat of the rivet diasmetor. This definition is arbitrary
and corresponda, in s measure, to the arbitrary definition
of yleld polnt commonly specified for aircraft materials.

In Tigure 4 maximum load and yield load are plotted
against the depth of countersink. From thia Flgure it ie
coacluded that:

l. Rivetiug method E produces flush rivets of con-
slstently hlgher strenzth quality than riveting method ¢
for all deptha of countersink investigated.

2. Yor a given sheet thickress, the yield load for
riveting method E 18 almost iadependent of the depth of
countersink; whereas, for riveting method C, the yield
load is appreciably lowered by an increase in the depth
of countersink.

3. For a given sheet thickness and depth of counter-
sink, riveting method C develops better strength gualities
when hy 18 vositive than when hy 1s negative.

Langley Memorisl Aeronautical lLaboratory,
Batlonal Advisory Ooumittee for Aeronautics,
Langley Tield, Va.
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Figure 4.- Effect of counfersunk depth on yleld load and masimum load for riveting methods C and E.
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